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Problem Statement
The Space Launch System (SLS) will ultimately act as the launch vehicle for the Multi-Purpose Crew Vehicle (MPCV).
The MPCV will be test-flown in 2014 by launching it on a Delta IV Heavy rocket. Because of the difference in diameter
between the launch vehicle and the spacecraft, an adapter must be used to attach the MPCV to the upper stage of the
Delta IV Heavy. The adapter is known as the MPCV Stage Adapter (MSA). It will be fabricated by friction stir welding.
The process will require a fixture that is capable of resisting the force of the weld to hold the adapter.
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Design Solution
The solution was to construct a circular structure to hold the MSA in place while it is being welded. The structure is
made from 18 individual stanchions which support a network of mandrels. The mandrels can be adjusted laterally to
hold the MSA in place. For vertical support, the MSA rests on mechanical jacks at the base of the structure. The design
solution involved re-using a large amount of pre-existing hardware from previous projects. The fixture was constructed
almost entirely out of steel.
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Conclusions
The MPCV Stage Adapter will be launch on Exploration Flight Test 1 (EFT-1) in September 2014. Furthermore, it will
be used on SLS during its first test launch in 2017. The MSA flight article was completed in 2013.
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